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0 Novel dextran produced by leuconostoc dextranicum. 

^ a novel cextran havinc a slushy, aoplesauce-like appearance with a calculate gei-iike structure in cruce 
;>Trm is describee. The cexiran is particularly producec by Leuconosioc oexirancum N*P.L-e-1*i42. Tne 
d^xtran in paniculate or dried form is used in foods and other applications wnere texture is important. 
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NOVEL DEXTRAN PRODUCED BY LEUCONOSTOC DEXTRANICUM 



BACKGROUND OF THE INVENTION 



■ Summary tne .r.en: 2" 

The cresent invention nsiatss to a ncvei oextran r.avr.c a siLSny, aoriesauce- ixe appearance w::r 
carticuiate. ge-iiKe strjctjre in cruse for.T, proa-cec cv Lejccnostoc dsxranicura . h pa;rcu:ar tne prese 
invention relates to Leuconostoc aextranicum NRRL-3-13242 which procucss the novel dextran,, 



(2: Prior A- 

Dextrans are glucose polymers synthesized by sever-: genera of bacteria including Streptococcus , 
Lactobacillus ana ~Leucor;ostoc (Schwartz, R.D. ana E. A. Bocie, Appi. Environ. Microoiol. 48:578-679 
(1984); and Lawforu, G.R., A. Kiigerman and T. Williams, Biotechno;. Bioeng. 21j1 121-1 131 (1979)). 
Primarily extrace:luiar cextransucrase enzymes syntnesize dextrans with molecular weights cf 2 x 1C 7 anc 
higher (Schwartz, R.D. and E. A. Sodie, Appl. Environ. Microoiol. 48:673-579 (1984)). The dextrans are 
primarily aipha 1,6 linked, but may also have alpha 1,4, alpha 1,2, and aioha 1,3 linkages which result in 
branched polymers of varying water solubilities and other properties (Niinobe, M. and T. Kobayashi, Nippon 
Nogeikagaku Kaish: 46:31-88 (1972)). Dextrans are presently used in a variety of industries, however, uses 
in foods are non-existent. 

One use of oextrais in the food incustry involves gei-filtration to concentrate or recover proteins from 
liquid wastes such as whey and cereal waste streams (Jeanes, A., ACS Symp. Ser. 45:28^-293 -;1977)). The 
dextrans can be used for other non-food purposes such as seed coating as oesoribe^ in U.S. Patent No. 
2,764,843 to Peake. 

Dextran synthesis nas been wideiy studiec in the genera Leuconostoc, particularly In L mesenteroides - 
(LawT'ord, G. R., A. Klicerman, and T. Williams, Biotechnoi. Bioeng. 2^:1121-1131 (1979); Niincbe, M. anc T. 
Kobayashi, Nippon NogeiKagaku Kaishi 45:81-88 (1972); ana Preobrazhenskaya, M.E. and'N. A. Daniicva, 
Prikladnaya Eiokhimiya i Microbiologiya ^0:539-546 (1974)). Leuconostocs offered several advantages for 
study. First, they are unable to metabolize either dextrans (they contain no dextranases) or sucrose (no 
invertases or sucrose phosphorylases) (Jeanes, A., ACS Symp. Ser. 45:284-298 ('.977)). Also, many 
Leuconostoc strains are prolific producers of sucrose-inducible extracellular dextran sucrases and are. 
therefore, abundant proaucers of dextrans. Finally, they are able to metabolize fructose, which is the by- 
product of aextran synthesis, as an energy source. 

Dextrans in aqueous solution are generally characterized as thick and relatively clear or translucent, 
Usually the upper limit of dextran orocuced is about fifty oercent (50%) by weight basec upon the sucrose 
Tne failure to use dextrans in foods is believed to be because of the properties of the rood (texture, 
thickness, mouth feei) are net significantly ennancec by the prior art cextrans. 



OBJECTS 

It is therefore an ooject of the present invention tc provioe a novel oextran which has uniaue properties 
wmch are particularly usefu, in foocs. Further it is an ooject of the oresent invention to provide a cextran 
wnich has a jniaue siusny. apolesaucs-like acpearance with a particulate, gei-like structure in crude form- 
Further still, it is a- coject of tne present invention tc provide a novei dextran which is produced in high 
yieic cased upon the sucrose used tc produce tne dextran. These anc ether objects wiii become 
increasing y apparent oy reference tc tne following description anc the drawings. 
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IN THE DRAWINGS 

"igires 1 A anc IB are she v.- m a single pnotcgrapn showing ;he siusny. aopiesauce-iiKe appearance 
with the oamcu<a:e geHike st-jctjre c ; the cuce form of tne cextran m Figure " A anc me a/ a: 
transient pick ; cj'0 romr, :f me oexrar of tne prior a-: ir. Figure IE. 

GENERAL DESCRIPTION 



The present invention relates to a composition wmch comprises dextran produced by a Leuccncoioc 

:g dextramcum, wherein the dextran s proceed in an aqueous sucrose containing growth medium S c mat tne 
sucrose ;s substantia:^ depleted and wherein me deoieted growth medium containing tne dextrar. has a 
sijsry. apoiesauce-iike appearance with a particulate, ge~!iKe structure as snown ir. Roure 1A anc wne*eir. 
tne cextra r is ODticnaii/ cried so as to ce renvcratacie. 

Tne present mventon a:so -slates tc a comccs:tion whicr comprises cextran coo ucec o> a- 

*5 Leuconostoc dextramcum anc containing \S-giucccyrancse with o-nchrg aocjt ovem 20 to 33 rescues 
of giuccse anc navng about 5 to 20% oy weight muctcfuranose. 

"The present invention further reiates to a culture which compnses in admixture: a Lejconcstoo 
dextramcum which produces a dextran having a slushy, apoiesauce-iike appearance with a particulate, gei- 
iike dextran structure as shewn in Figure 1 A like that proouded by Leuconostoc dextranicum strain NRRL-B- 

20 13242 when grown in an aqueous growth medium containing sucrose so that the sucrose is substantially 
Depleted; and a formjiaied growth medium fc the strain, The composition p-efe-aoiy contains at least 
about 1 0'~ ceils per gram. Leuconostoc dextranicjm NRRL-3-i 8242 is the preferred strain. 

The present invention further reiates to a process for procuring a novel dextran which compnses 
providing a sucrose containing growth medijm; and inoculsti-g the growth medium with a Leuconcstoo 

25 cextramcum having the sucrose fermenting and cextran producing characteristics of Leuconostoc cex- 
tranicun NRRL-3-1 8242, anc incubating the inoculated growth medium at a terroensture of between aocu: 
10" to 50* C to oroduce :he dextran"in depleted growth medium, which has a slushy, applesauce-iike 
appearance. 

The depleted sucrose growth medium containing dextran can be treated with a water miscible sc;vem 

3C which is a non-scivent for "the dextran to precipitate the dextran in pure form. Lower aiconois containing 
between 1 to 5 carbon atoms, such as isoprooanoi, are preferred. The resulting precipitated purified ce>iran 
can oe filtered from tne solution. The dextran can then be dried. Upon rehydration ch the purified cextran 
the ge!-iike structure of the dextran is iost. 

The novei dextran can be used directly as it is produced in the growth medium a^d biended into f:oc; 

35 however, it is preferred to dry it tc a rehycrataoie powcer for storage and shipment as described in U.S. 
aopiicatior. Serial No. 66,435. Generally a food gnace drying aid. preferably non-fat dry milk (NFDM), a milk 
derivative or other protein source is used to prepare the powder. Tne drying aid can oe incorporated into 
the growth medium and fermented at 15* to 35 'C with the sucrose which ts preferred. The medium 
prefensoly includes 5 to 15% by weignt sucrose ana 4 tc 15% by weight milk solids. The resulting dried 

40 product contains significant amounts of the drying aid which was desirable in order to dry tne cextran. A 
typical fermented product contained NFDM, dextran and fructose which is a by-orccuct of the fermentation 
of the sucrose along with tne dextran as well as water. This fermented procuc; produced a dried product 
which containec NFDM and cex:ran in a ratio preferably between about 2:1 to 3:1 oy weight as we, as 
fructose in an amount between about 0.5 tc 1 ano 1 to 1 oy weight based upon tne cextran produce-. A 

45 flavoring can be added to the cried powaer so that tne cextran containing composition itsei: oecomes tne 
food when rehydraied. whicn is also describe:: ir U.S. application Serial Nc. 65.435. 

The novei dextran is useful in a liquid food as a texture modifier or improver. The novel dextran is 
preferaoiy usee ir preferred amounts between about 0.5% and 20% of a dried powder containing no-fat 
cry milk or other food grace crying aids. The upper limit is the amount wnere tne food texture is poo; ana 

so the ower iimrt is the amount which provides the proper texture. 

Tne novel cextran is useful in a food which is solid at reHgeration or food freezer temperatures, such 
as ire cream or ice milk to imp-ove texture. The dextran can oe used in p;ace of carageenan and one- 
cums for thickeninc anc tc provide resistance to melting. The novei dextran is usee in p-eferrec amounts 
between about 0.5% anc 20% of the dried ocwder containing non-at cry miik or other 'ooo grade crying 

55 aids. As w:th the liouid fecos. the ucpe- and iower limits a-e aete-minec by tne desired texture 
enhancement. 

The Deemed neve* dextran is produced oy Leuconostoc aextranicum NRRL-5-1 32*2. This strain, 
which is aiso known £S LceS.O. has oeen deposited at the Northern Regiona, Research Laocatcry in Pecna. 
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I ,s ~ n e sva ir was ?: 3 * green peas.. Ore- strains na.'ira a~ a:,;:, :: a r :auae tne re ■ 

:.*e struztu-e r r -z--e * - - *':— :a- ::e .sea. aa-zu'a.-. trase sra:-s -'.ma- ae ze~£-t :a . 
~:c ez sva ~s : ; .~z — r: : ----a- L:e 3 Z 

za- Tr ?t:-- - -"f ?.-: ~-f rr seaa^a'-z ^zm t" zrzwr -ezrum *.e zu'tu'es :* 
Le^zznzsta:- ~ r =2-2 za~ ae azm.,~z w:r a stzraae stacking agent as s we., k.-o-.t 

:■: t-zse s>. -~ r.e a- cf a-esa-^.nz aa;:e';a Tne zu:t^e .s O'ereraZ', ei:"e: tyozr.uizez a- ; rzze~ 
storage :: use Fc: ;reez;-g, givcer: 'S zammon;\ jsea as a staoihz:nz agent, ^z: ■.yzz-::.z;r,c. nz-- 
cr.- mil* :s z'z ; e:zz > .sea. ^re-acy re frozen cuitu-es zo.ntair a: -east azaut 10* : cells a- m or g-a 
Tne i/cc-:.z5a a -u/es z'e:e'az: : aaa:a ~ oetweer azzve azaut 10- ce!!s ae- ram. 



Isolation. 



Various poiysaczhanae proz-zinc sra^ns were isolated from the suraoe o* green peas vmcn r,az bee--- 
inauzatez at 24* C for 4S nzurs. Potential polysaooharice-producing strains were iderrfiez: by coior.ia ! 
morchctogy on Leuooncstoa suarose (LS) agar Mayeux, J. V. and A. R. Coimer. J. Bacteho-' 8^:1 009-1 Ci ^ 
(196')): 1% tryptzne, C5% yeas: extract. 10% sucrose, anc 2% agar by weight. 



Examoie 2 



G-owth Conditicrs. 



One isaiate proauced large amounts of pciysaocharide ir. a uniaue form. The isotate was soeciated as a 
Leuconostcc aextranicurr basec on the following criteria: polysaccharide production, vancomycin resis- 
ts tar.ce, growth at 37" C, ana non-utilization of arabincse as a carbon source. 

"The strair Lee 3.0, was growr. in two hqud media: sucrose-salts and r.on-fat dry milk (NFDM)-sucrcse. 
The sucrose-saits medium (Schwartz, R. D.. anc E. A. Bocie, AppL Environ. Microoio.. 43:673-579 (1984); 
consisted cf 0.25% yeast extract. 0.5% K z HPOt, 0.01% MgSO*. anc 10% sucrose by weignt The NFDM- 
sucrose medium consisted of 15% NFDM and 10% sucrose by weight. The NFDM was steamed for 3C 
40 minutes a; 95*.C. Sucrose was autociaved seoarateiy from other media comDcnents and added after 
cooling. Ferme tations were performed in a 3io-FioTM Fermenter. (New Brunswick Scientific Co.) with ar 
agitation speed cf 200 ram at a temperature of 25* C. 

Leuconostoc dexramzum Lce3.G was grown in sucrose-saits medium, curtaining i00 grams oer liter c : 
sucrose anc tne cultures were examined visually for exopoiymer production. At both 24 C and 32 C 
45 100m culture aopearec nignly viscous after 24 hours. Strain Lde 3.0 was a:sc gnown in :0Q ml NFDM- 
sucrose medium witn simiiar increases in viscosity. A scaie-up experiment growing tne strain in a one liter 
f ermen ter ;r NFDM-suorose medium yieid exceiien; viscosity after 24 hours. The Lceu.Q culture was further 
scaled uo to *0 liters & NFDM-sjcrose. "he aextran haa tne form shown in Fgu-e 1A. The cexran -.vas 
so ray cr.ea. Tne resultant powaer regained excellent viscosity after rehydration, but not the rem shewn ir 
50 F gu-e I A ana was more ike the aex/zan shown in 1E. 



LixamDle 



Purification C aextran orcouaec z>; L. asxramcum Lce-3.C. 
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Ie>'t r ar ;"ct L 
..antna" cunna ■Cotf 
.-.as c*a.vr ^ " 

V e CU tjr^- " > . c 

;-cnaa - : :.*.ce 

Sca.---.os a: 
••• -:.vOc' a as : 
. .£ :as,t_. -ran -any 
- gu-e i B Tr-r 



ae-tan.eu- Lae3. D was purifiec using a r-etnoc adapted f'cr- era .sad ::■ relate 
e ; i. gr.- K. 3. Kang, Dev. inc. Microbio!.^:i 17-131 <'978>). L cextrar.ciun LaeS.O 
;u's a' 3Z" C :r. one liter sacrcse-saits dieciiu-. One iter r -sop::? ano: was aooed to 
a-a :rc- r-s^:tir.g precipice- fiitcroc for ^3 nou-s. The cexran was cnec ^ air anc 
^ - a a - :n;a" anc cost,-:. 

-z caiians of NFDr/.-suorese -eaiun ec^.a.-n: -esjits. A fr.e. 

r-. cc'av-aryinc ^ rJ-DM-succse coitjre. This rc-'.'Cr ^carec erji-.-aient 
:r a t:C -. — t net the for-n snc-wn ,n F.gure 1A a^c was mo-e ii«e ce/tra- sr-cwr m. 
reparation capability of the powoe- c-'oviaec usefulness in various ; ooc p-ocucts. 



txamoie 4 



Lce2.0 was cotc — mcc :a oe a prolific producer ct dextran. -iore tnen cc.cie "a; prcaucac 
--s: availac- ce-tra--p'cauc:nd strain. High levels of crcojc-cn were achieved a: est- 2- C a-c 32 C 
= -d'ir. sucrcce-sa.tc ana ^--sucrose media. "Tr.is example snews a comparison of cextrar yieics trom L. 
ce^ranicum Ldei.O as describee in U.S. application Serial No. 68/35 as shown in Figure 1 B and Lde3.0 as 
snown m F'Qure A. 

One liter sa~o>es were obtained from fifty gallon fermenter oreoaratons Strains were crown in 
c-ccce-s«iis medium containing 100 grans per lite- of sucrose. An equal volume of isccropano. was acaed 
:o each of the p-eoara^ens ana mixed. After several hours a: * C, the isopropano: was cecantec anc fresn 
^orcpanc! was acaec to tne precipitates. After several hours a: 4'C. tne iscprooanoi was decanted again 
ano the precipitate was washed twice more. Tne o'ecipitate *as tnen extensively anec iair-criea anc :nen 
vacuum aessioaTed-. anc ground uo with a molar anc pestle. The results are shown in "able 1. 



Table 1 



Comparison of Dextran Yie«d vs. 




Lde3.0. 






Appearance 


v 'ied 'liter 


_ael .0 


powdery white 


25 4 g 


Loea.O 


powoe'y white 


56.0 g 



As can ce seen Lde3.j proouced a much greate' amount cf dextran per lite- of sucrose solution. 



Examoie 5 



The aaxran from Lejcancstoc cextranicum NRRL-B-18242 was examinee for pcymer composition anc 
cegree of Drar.crinc £v C-NMR analysis. The sample was preparec as an aqueous solution. It /.-as fcuna to 
certain, a rr.x;jre~of polymers containing i .S-giucopyrancse wit" orancmng approximator every i! 
residues anc was aooroxirr.ateiy 2% fructcrurancse. The dextran o-coucea by Laei.O (NSRl-E-i £13^ ; /.-as 
f-rc - oontai-. T5 o.ucooyranose with brancnirc approximately every 20 to 30 residues ™tr socrcx,- 
maleiy 5 to 10% fructcfurancse. Thus Lde3.0 exoooysaocanoe :or.ta.nec ess leva- and a muon nsgr.er 
!eve: cf Dranohmc than Lde .0. 



Use Examples 

Th» neve, dextran of Examoie 2 was usee ;n various foods needing ice c-eam. ice r».<i. yog-or. 
tunsrmilk sour cream, sausace ano the «Ke. Tne results are snown in Examo.es 6 to 9. Much less cextra-i 
i-cm Loe3.0 was reauired to proviae the improved results as corrparea to cext-ar. -rom cenverto.-.a. strains 
of Leuconcstoo dextranicum. 
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r;;j.-. .-.is r;::-: 3 h' — rg ccnoem-a: ens c-*' re -::rar. _ce2 I - = : r^- 

oreoared :.jd:;c-:-^:ma: c\ m: k rre-dum -10% sucrose a-.d *£ = : /^Fror.*' anc s: r av dr.rC t: £ r ■ 
Tre ie-mcte: g'CMr medium 'GOO grams- coniar.ec 150 grams r \F~\ A .. ££ ;ra-r.s c dev-a- 
cra~: or :-j ctcse bv v.e;cr: an: re ca:ance wate' wrier was essema::, re-.rvec. >,s fe-memeo cmdjo: 
educed a cried croouct wri:- coma.ned 60% NFDM. 22.^% ce>::rar anc '7 5 = = fructose oy weight 
w.t.oj: ccns.cerrg water. ogu~s were prepa-ec wi:h 105% c> weigh: pect.r. (centre 1 , anc C.5% anc 
-.0%. ^aspect vey. by weight oextran ccwder. Subjective ana : ys;s :■* tre yogurt-containing oextran versus 
me cestir ::mr;. O.CS% b, weicm- cemcr.sratec a tn.cKer tex:.rs fo- me oext-ar cowce- a: C.5% cy 
ei^r.t. St.-re: ycg^s we-e re.: a: 4*C for *er. oa/s ar.c evamre: ; c wheym: cr. Tne ;.5 = ; b> *eigh: 
cexfar samce rac r^u:- iess whey -resent than the 0.06% by weight pectin sample. A yocj". sarnie ie 
ecmainma 4 -% ey .vegnt oexrar pow-:e r nac aimcst no cerectao.e whey a: t.ne s urraee. 



Example 7 



This Example snows the use cf the cextran ocwaer as a thicKener :r milk armks. Sp r av-dr,eo dexrar- 
milk oowcer f-om a Leuconcstoc oextranicum LoeS.O culture crown n nonfat cry milk-sucrose medium as 
in Example 6 was reconstituted to 20% (wvi :n 250 ml cistiiiec water ana bienasd. Ninety (90; c of frcsen 
-range juice concentrate was added and again blended until comrjietelv mixea. The amount o : solids was 
determined tc be 21 brix using a hanchelc -efractometer because o ; tne orange ;uioe concentrate. 
25 The orange milk drink was too thick after blending. Therefore, an additional 250 mi distilled water was 
acaed aiorg with an additional 90 c of orange juice concentrate. After blending, the amount cf solids was 
determinec tc be 16 brix by refractometer. This crir.K was desirable ir terms of flavor, texture and viscosity. 

This reconstituted dextran-miik powder is useful at 10% wv in f avored milk drinks as a thickener 
conferring oody. 

c: 

Examole 8 

2S This Example shows the use of the cextran powder as an ingredient in ice cearn. Spray-driec dextran- 
miik powder from Leucor.ostoc dextranicum Lde3.0 culture grown in nonfat cry milk-sucrose medium, as in 
Example 6 was reconstituted to 16 brix (20% w/v) in distilled water as determined using a handheld 
refractometer. One cup of this reconstitutes powder was added to one half cup sucrose and mixed with light 
heating until dissolved. One cup of whipping cream, one cup of 2% low fat milk and one tablespoon of 

40 vanilla were added and all ingredients were then mixed together and processed in an ice cream freezer. 

'he ice cream product with tne dextran displayed a light, fluffy texture and excellent cons.stency. The 
soray-dried dextran-milk powder is useful for ice cream. The recipe eliminates haif tne whipping cream from 
tne conventional recipe resulting in fewer caicries and less fat in the f^na product. 

Exampie 9 



~h;s example snows the use of cextran oowder as an ingredient in saiaa dressing. Spray-driec dextran- 
5: milk powder from Leuconcstoc dextranicum Loe3.0 culture grown in nonfat dry milk-sucrose medium, as ir 
Exampie 6 was reconstituted to ;5% by weignt soiids in distillec water to a final voiume of acq nl. Twenty- 
five oercent (25%) (vol'von reconstituted lemon juice and 4% .'yolvci) olive oil we-e acaec aiong with the 
fciiowsng seasonings: orecar.c - 1.0 g. ga-lic ocwcer - 2.0 c. and seasoning salt - 2.0 c. Tne ingredients 
v/ere m'xeo in a blencer unti; eveny disoersed. 
55 The salac dressing mace f-om the cextra^-miik ocwcer exhibitec gooc viscosity and coating capaoihty. 
~ne visccs'tv increased ucor, stcage at 4 * C The soices remained welt susoenoec after storage and tne 
fiavcr was good with ;ir:!e residual sweetness. Tne fir ai pH was 4.01 which s cesirabie tt was conduced 
mat tne s*cray-c:;ec ce>rtrar oowcer was usefu, as a thiCKemng agent for saiac dressings. 
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Example *G 

It was 'cunc that the slushy, aopiesauce-ake apoearar.ee Debate, cei-iike rtrua-rec^e-ira, P^cd^t 
wre-. Lwcwwtoc os xtranc-jm LdeS.O is r owr. ,r, ^rcse-seite nea^n-. r Ex-rr.p.e . *a- 

" : ^ srr^-f c^*™ -as w.m -o,. 

a^e^y ope^d , the atrr^.ere. Tne - = W ,ar ,as a^crobia in sc:te =- , n.ch A. v*vcn 

W£S °fs S intended tne facing description be on:y iuzt'cv.c r the present ^en.on anc tr.at the 
present invention be limited oniy cy tie Hereinafter apcence: cistrr.s. 



Claims 

1 A corroosit-on wrier comprises cext-ar roc-cec cy a ^.ccncstoc cextranic.-rr. where.n the 
oextran is produced ir. an aoueous sucrose coning grown meciu- sc that the succae s suos^.ahy 
depleted and wherein the cep.eted growth medium centring the oextran has a s.usny. -P^-;^ 
apoaarance with a particulate, gel-like structure as sr.owr. in Figure tA anc where.n tne oextran ,s op^ncy 

driec so as to oe rehycratable. 

2 T corrnosiiion of Claim 1 which has been c.-iec tc a rer-yd-ataoie powder. 

3 Tne composer ct Cm 1 wn.ch has oeen cried to a powder in aom.ture with a <oco grace dry.ng 

aid 

4 Tne composition cf Claim 3 wherein tne drying ad is nonfat ory milk. >( . 

5 The composition c- C;a.n 3 acm.xec ir a food which :s a iiquic at room, temperr.u-es as , uh..*^. 

T^conoosition of Claim 1 adm.xed in a bod wn,cn « lice at -corn temperatures anc sollc at 
refrigeration temperatures or beiow and wherein tne food is eaten as the solid anc has an .mproved ie*ue. 
- The composition, of Claim 6 wherein the food is a frozen mi.k procuct. 

3 The composition of Claim 1 blended with a flavoring for the foec. ^r-ni-r- 
S The composition of Claim 1 wnerein the Leuconostoc cext-ar:cum ,s Leuconostoc z^rn^ 

NRP 1^ composition whicn comprises dextran produced by a Leuconostoc cexjr^m and coining 
•,6-gl.cooyranose with branching about every 2D tc 30 residues of ciucose ana navm: .oou- o u, .0.. ... 

wetcnt fructofurancse. . . o<o-vo 

"1 1 The composition of Claim. 1 0 wherein the Leuconosto: dextranioum is NRRL-3- , ^42 

12 The composition of Claim 10 wherein the oextran as produced has a particulate, ge.-l.Ke secure. 

13 The composition of Claim 10 whe-em the -euconostoc dextramoum nas beer, g-ewn ,n a su.r^e 
and non-fat ary milk containing growth medium. 

14 A biologically pure culture of Leuconostoc oextraaicum NRRL-3-1&-42. 

15 A culture which comprises in admixture: 

(a) a Leuconostoc dextran.cum. which produces a dextran having a slushy, appiesauce^ke app-r- 
ano* with a cS^aeTiikTB^Fan structure as shewn ,n Figure 1A like that produced by ^uco^s^ 
dexirar.icum strain NRRl-B-13242 when grown ir. an aoueous growth medium ccntanmg sucrose 6 o a- 
the sucrose is substantially decieted; anc 

(b) a formulated growth medium for the strain. 

16 The culture of Ciaim 15 in freeze aried form. 



17 The culture of Claim 15 in frozen term. 

15 The culture of Claim 15 wherein the Leuconostoc cextranicur. is Leuccncstoc sextranicum NnRL-B- 



1324: 



19 The culture of Claim 15 wherein the composition contains at least 10* :e! s per gram, 

20 A process for producing a nove: oextran which comc-ses: 
a; providing a sucrcse containing growth medium; anc 



an orccucjn! 
incuDatmg 
procuce tne aextran. 



inoouiaii-c tne grcv/m ^ie^iu!i, vm., o — — " 0 „. 0 . 

anc dextran orcduomc cnaracteristics cf Leuconosnc oejcranicum a-x, 

(o) incubating the moou.ated growtn meoium a; a temperature of between aoo,t ,C ^ ^ . ,o 



21 The method of Cam 20 wnerem ir aaction the mcuoatec grzwtn medium .s -r,„„. _ 

22 The methoc of Cairn 21 wne.-ir .r addition tne g-ewth medium ;s cried ty spray cry.n a . 
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